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(54) LOOP CONTROLLER AND PROCESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the number of 
execution cycles required for the loop control of a 
pipeline or a processor having plural computing 
elements by counting the repeated frequency of plural 
continuous instructions and specifying and 
maintaining the address of a start position. 
SOLUTION: A loop start address, a loop end address 
and repeated frequency are respectively set up in 
registers 11, 12 and a loop counter 13. When a 
comparator 14 detects coincidence between the 
contents of a program counter 1 and the contents of 
the end address register 12 and the contents of the 
loop counter are 'non-0' , the contents of the counter 
13 are reduced, the contents of the loop start 
address register 1 1 are transferred to the counter 1 
to execute branching. When the contents of the 
counter 13 are '0\ the contents of the counter 13 are 
not reduced and the contents of the register 1 1 are 
not transferred to the counter 1, so that the counter 
1 indicates an instruction within a loop range. 
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«rEfflr*feW£1-5*«ej^ttSSftfcdM** 
--T'MatflsMHRje^Hk fflEffiffltt£^afc:&&3ft 

&£«©iii&ft * •> > h *■ laiBtuffiiass^ac: 

OTKEtftBMfr^©B»8ffiB©7' K V^fe^WCflMe-T 

BftiStit -T 5 * IS ft ^tr d i: ft1$3Jt t -T S TMff S 
B. 

©4r*©*fT*BMM-*^«fedtr-M-f T^-f >HU£© 
7ot'ytT, »#Hl©;i/--7TH»«Bfti*r3:rn-fe 

Tft#*i:U, E1tttBfc««*iifc:7 , ny5Aft«Mi 

-T 5 suIBS^^© 4> *>> 5> & 5 B&Sn?«L31 ft g-f 5 mi E* 

wjesn wEHDatr^a*: 

XOTWEdt 0 1 5 fc «fc *) dffl * ftfc»S©#* ft * 
n-etiUffT £j®8t©SSg:-f 5#Sft#trVL IW(Ver 
y Long Instruction Word)7"D-fe If 1 ©^ 

[&i!8©s$Nllfcl£iB] 
[0 0 0 1] 

[*B8©fl»-*ttlllf»IH *»«Htt/i/-:7»ttraSB*J: 
[0 0 0 2] 

[«&fc©ftfl5] rttfi«UT*ff**i.S*^7Diy 
[0 0 0 3] h<>*7'6:J:t>T^/— r*Stai-*-*K: 

& « t* c ^/twa/a^aLs*^- r«c 'Jam t & *> , 

*-n-A.s; K#£bS<, 

[0 0 0 4] lOi^ftt-nA-y KftfflMrt-S^ttfc 

its 2-i 8 3 8 3 i 9&wc8B3**ftfc#ffi 

d©^i£T-tt. ;i/-7TDJBflstf»«ftffl3»U ^ 



ffi-rs^iSftfi^i-Swi:T% )i—y^m^ib>^)v- 

fr* 4 * fl* ft mffi b T O S . 
[0 0 0 5] tC5i«, i©#ffiT-tt^;i/-7-f5ffl© 

&{&B£MR-*-«. c©»J»K:J;iK ;W 
R©W*»ft#r3TnHr vtft;^T^©*»fbE:B 

Rftasitsfci-^EifittBwaBifti^HKfcas. 

[0 0 0 6] ^-fl/i^roty^^Ba 
ffiB©BStt*m1-«fcLTia-iaiflB2C^l 0 1 

Bt 1 0 1 C©(SBiSAn#fc)o-rV'>2>tJ.^<|el«© 
JEiaftff'Scd— -3(D7D^7A^t, 7*D-fe A 5 *!] 
Stft<^©fgfTft 2 7T-^OyU r^OTEltSS 

•en-en©7'n^ r 7Aftiififbfci^©-'^-i' y^j > 

©B^ttH3;ftiFBI4fcjjsUfcJ:3CJ&:»>, ^frfcifi* 
HTM 9Mk1fi2iM fjimtt*. Ciift^lOlB 
tfift^ 1 0 1 A©*£Sft x ^101 D#ifr<fr 1 0 1 C 

©«*ft**i-eni6Wfcf *a» eii cmife7D^7 

A©HfrT-tt^ 1 0 1 A, 10 1 C©$S7ftf$o 1 &® 
* s £b\ fir*«a*fr«:oTV^V^*^Dy hill 

a, 1 1 1 Bavw r^-r >t»^-rs©ctt^ 02 

{c^bfc^a^^ A©^fTT(±^ 1 0 1 A©HfTff £ 
fft^l 0 1 A©|gjRftifcBfcb*eVMfr*l 0 1 Cftllfi 1 
tSfeft, tfr-fc-l 0 1 A, 10 1 C©i^Tft^-o©t'iJ 
SSS^nu- Yifi/^y^^ ^CSS^bJ&v^^fetfft 

[0007] r©j:afc:, ;w 7"^-f ^ffisftfrfc-ST' 

5**EJMtB*«ifti-*- 5 c t jpswtim ^ jvm.com 
r«:*5*ifta©3isaYbCBS&affl**fci-. 

[0 0 0 8] 

[^Bj4s|?^b«fc5i:-rsglM] ^-fr^-f >■«»«»© 

^ ;H»ft WMT 5 c i: T- 3b S . 
[0 0 0 9] 

[i»aft«?i*1-Sfe«>©^®] *%^t?H: % ;i/-^J® 

tfl^fcCfcM— K^xTttttt, W\-F5i70 

«IJIHfti*ff"5Wffl©^— rwwfls^ftfflv^*. JV—r 

um*fto^- y ^ ^T\±)^-ymi^T 1* u ^ 

ft a vaaEi5ff b t ^ * *^r© 

7* K b)V-ymT7 K l/^©-afcl*tBt-«ifc«» 

*n s ft b ^rigft <t ? c «ia -r * . 
[0 0 10] $-f> mtty Ki^ffi**^ 
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tltzJl-7ffli&7 Y )sX&)\,-7'ffl!&7 Y 

ft , ^SCSffiliaji^^tJ; DliS 
$ ft fc£«le|&* s <>i/- 7-A^>^tB9:^$n5o 
[0 0 11] m&ya-by-y-itfiffifr&bS fcUTUSifr 
<fr CD 7" K U * 4 IS 1" 5 7* □ ^ 7 A * £ > * CD & i: ))/ 

© F*i&i s # 0 ©a-S-K fciu ;v_— 7p •>> * CDrtg:* 5 ^ 

^7A*-i7>^i(E^^n, atttfsfcffsft*. -3Sr N it 
«£§S#— Sc£tfcfcBU ^^i/^cD^gftfOT-feo 

y , fflt&7YUXl>*/X#<Dft&&zru# ; 7Ai]<5>#iZ 
*Ej££ft&<,v&, ywrixiiv^tr&fy— 7"$6ffl©& 

C0012] ;i*-7fSi£7Ki/*Ji;£ifH*fc<fc 9;i/-7* 

TLfc;i/-73Sffl©i«5£!e&t-5!&5i J &<fc!K ;u 

-^o^fb^iaiiettMCDgaYbAsoitg £ & 5 . 

[0 0 13] CftKJ;!), S&ffifcfcoTl^W 7*7^ 
>^g&©Stl?g§££r=>7"D-fe >.vtJ-©;i/-7f&J®£gt- 

[0 0 14] 

[^CDHJfiCD^ffi] |£ffi0J£LT#^£fflV^7"n 

•b'v-y-cD^«?ij&s5ic^-r. T-D-fe^ittf^ii^d 
^^a*^>^i % ta<t^s3 fcT-n-b-^+j-rtascD^- 
& s bbh^m 3 , laissa 3 e> iam*fj»^« 2 

LT^Si/^jSfJHf£8?SE LT ftffSIE 5 ©fOT£ 

fx&a 4 % stEW(caiiicjaa«fT«:<9«ffii 

S?7x*6, ;i/-:7©^*fTfc5;i/— 7ra»»«7-e* 
j££ftTv>s. 
[0 0 15] 7 , n-trv-9-fi§ait^S3K:#ffi^-5 7'n^ 

* i (DtMtt y v^m^xi^mmz 

b*>U iit»^g5*£f;LM/-7MWgB7fr6fiA s tt 
A£ftfct§£-fc:B:, ^o^A*-?^ 1 ©fitttcifte, 

[0016] 7Dt-v tftfffc^ g: 3 *> 6 ^<fr& 
tr»^, 7Dy7AA')^ l©fS#i*Hf7KU7s2;L 

t iBitiHiBSK 2 cfii 6 ft, 8bwh»sek 2 a c 



<fr7 Lfc^oTiattSB3 «fc D^ST'D-b y 

[0 0 17] Stoft^&tflr*ttlB1t#JfflSK2&^u 

o 

[0 0 1 8] *J(ttS5fcHftfflU27;** 6, ;i>-7WII 
SI7.M7D^7A*i»^ 1 LCDr— *©-"?>>) t t) 

nrtfiT? « & > £ e. ciBttiimstB 2 * c t ■? tsm 

MSB 4 * 6 ©MMS* t b fc # -a T d *l <b f— * <DM 

[0 0 19] ;^-7•$lJ^|IS:^T•5>'^-^*^I7T-feS;^- 
7TMW*«7©rt«*iattBI6Ca%UJtJ:-5t:*:oT* 

i/y^(isp)i u a-— 7-«ST7yi/^S:St^-rs;i/ 

-7"ieiT7KU^U^^(ler)l 2, ^tJCDSIgllSt 
SStit5;W ^.^^.(lcXl 3, SV3S?E7'D-bv 

* 1 2ort^©-a^ai-rs^siii 4T-*j5g^^ 

So 

[0 0 2 0] ^-rW»*«7©*!I»Hbtffd*ttt» 

^U^^ 1 lfeK^-r imove lsa#^ % ;U— 7^77 
1 2 &§S;^-ramove lea#^ 7"* 
<>>^ 1 3 ^fig^-TSmove lc^CD3^C«t -bmtiL 

[0 0 2 1] T-D^Ajd^^ lcD|*i^i:;i/-7'SS7 
TY^T.VV^ 1 2CD|*iS{iJt«tgl 4"C*KfJt«* 
JtKESl 4**ffl*-r*-3Bt»m«-»l 6tt;U 
-r**>* 1 3CD*-i7> MM^M»atf;i/— ^BBttT" 
Kl/^WS?^^ 1 14>e,7"Di75AA'>>^ l^CDffiCD 

S 1 4*»t>CD-gc*fc|±if§^ 1 6 C «t >K ^cDB#^-eo;i/ 
-7^j7>^ 1 3©fg*#0^fe5^tc{ifiiSi«^-r 
-So U^b^CD^T-©;U— 7-*^>^ 1 3CDfit*sO"e 
&3ig^tCl£fi£CDS£fli^fc>fcV^ ;i/-7-*->> 
1 3tt*«7>htt*^©»&#01*tti«-*l 7&Hi 
*U INtWHS^l 7ttJt«Sl 4©iB*"i-*— Stk 

6i:ftt:^-7*wsft7 , Ku^ws?^* 1 ia>e> 

So 

[0022] jtttsi 4©ai^-rs-st^ai{i^i 6^ 

Wir-7**l'* 1 3©iti*-J-**0tttlifi*l 7 4S|el 

zrmwa? yist^wt.* i i©fB# 
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[0 0 2 3] Z<DZ5lzmf&-fZZ.ilX\ 
* 1 3#0£ft3ST', )l-rti^>^ 1 3ft&S#bft 

#ffif 5 7 n v * ft m D USSff 1" 5 C £: fc ft 5 CD 

7Mti$7Y\/7>\sV7.* 1 l*S^1-*U«CDmove lsa 
/iz-rfflJOHMM^CffiS-f S^- 
[*0 0 2 4] Jfet, l2 5fc^Lfc:7 , D-fey1*©7 , n£ p 7 

ift^© ?5RE b ft vvu— nw»*SC ft * o r o -b -y * « o 

>^ftEI9 % HlOCSt. ^— 7WttTKb^»3t* 

fSfcfiMM^ 3,2 4 ft;i/— :7®B©ittiiuJcf2i&-r£ 

•g\ instA2 OOHfTdigSft^T 1 — S>#nT?instB 2 1 
#instA2 0CDHfTiSg^fti^5i:-r5®^ 0 8©^ 
^fT^-T ^V^^-TiaC. instA2 OOXfrtfirr 
-rs*-^CDn-y->f ^;i/©F^instB2 Uy.BOHfrt±BBJS 
S*v*\ instA2 0©£f^JRft*Hfcb*Vv£--:ri!] 

[0 0 2 5] fcd5#**5i*«W^*ttTJH:;W— 
WflafrfrC <fc o T qgigttCj c 5&7 K U X ft f&5£ qj 
ttft^, instA2 0 i:instB2 1 nojfflfls^ 
C*Ba-i-*<Ea** 2 2 ~ 2 4 ftsBireg, instA 1 0 

2~2 4ftHfTnTf£fcft»K 2»S*u» hftftliTefes 

T-fcfcn=3©t§£r, l-y-^^;K n#4tt±<0t#2* 

[0 0 2 6] ai©30S«i:LT, *?6^Vif;VLI 

w^rsco^o-by-y-oflifljWftBii lest. 
[0 0 2 7] z<D7u±yy-&m*mzm5K:m\stz-7 
n-fevfrfcH«©lW£ftfT5. b*»U Jftl¥g@5A~ 
5D2W£;hJC|ll«****l!P»HB«4A~4D, flffl 
U^**6A~6D#3h$EU ttAUfc<>^ft-eil**l 
©aWCSE«5 A~5 Dt»LTHH^C«fTRlteT»«. 
Zti fcfliv >I211Sa 3 * & I5M$'J29^« 2 ftfl- bT 1ft* 

a*n**^tt» mi 2c^-r«t-5ic4<@o#^7-f— 

;i/K9A~9D5C<tt)*^^nSfi^l OfcfcoT* 
»K ltfr^rM — )V Kt(±H5 fc^bfcT'D-fey-y-© 1 
**a«lBiB;*ftS. t-d^AAiJ^ 1 6Jt«r 



[0 0 2 8] !EtS^M3i>P,7'D-b«ytt{CSS^jiS^fc 
SMMHi, * TOBttf&lffllgK 2 ft^- bTffr*4HE«« 8 
£iS£>:fU ift^#EgM8T-3a£b;fc4f@©fft^tc#8? 
Ztltz'&lZ, *n*i%€&^Bffigim.4 A~4 Dtl?,n 
5. t9>^IB«aB«4A'N.4Dtt-fix-tnaiJ|catB5A~ 
5 D ©©J® ftfTO CI fcT^colgff ftfr3 o 

[ 0 0.2 9 ] SlSC^fi 5 A~ 5 D {Cfi^n^tl^fflOiR, 
mWX* 6 A~6 D#g^$ftTtM>ffe, 7n^A 

* ^ 1 > ^-nw»35* 7 „ fsmsmmm. 2 #«em 

5^ S6C*IHS«5A~5D|B-C*|2CijHK*nT 
l^. **««5A~5DttaMShfc««*&5 9 --* 
ft»T*JfjMftbfc»)8E»*nfe«BIB(05*-*<Bai 
ft^SCtT-x A*©*ffftff-5. 

[0 0 3 0] Jl/-7Hili7CDli^M5t:^bt7 

[0 0 3 1] fr-7m%$7 H U^ftJt**©?^ 

bftVVb— :7SlJffiWSCftfllV<»fcVL I W^CDT'D -fe y 

■»tT-©^^D>y hoMffi^jftiai 3t, iai2t^b 

fe^a-bvlfeo^Di!; h©Mffl^JftiHl 4Jcjjs 
U ^#©JiV>ftiftB^-r-5o 

[0 0 3 2] 013CfNLfei9«:^o>yh42 > 
4 4, 4 8 a*nop (No_ Operat ion ) £ ft 5 t§-£"C % 

wftt^ c ta ^ -r -s eis^ ft ^- ami 

Stei3l^ftl35E-rs^©^XD >yb5 3, 5 4 ftSU 

cfflTgt-rst&gtfi&s. b*»b*^^ftfflv>^s;-e 
lis y^m^h^^jv— •7m,m(Dm.Mic%a&-rz l & 

S* s ftv>^ El 4(c^^-i^{c^^uy 1-4 2, 4 
4,4 8 ft^-nDRBfb^Ctl^-rSte^^-C^K: 

[0 0 3 3] 

-^^fb^iBaitaaoftjgfbASRitgfcftOs ^— r 
l i w^sc©7-a-fe y-y-c*»wftaffl bt«^t:{i s 

[EiH©^#ftia^] 

[II] ;H >«J«©:7D -fey <*JJ8 

bftv>^5<J©8liWiao 

[EI 2] ^WT-^-f >mfi£©7 , a-tr>yltft3vlJ^A<f'Jffl 
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[0 3] mi o^ymn^cD/ij -i ><Dmftm<D 
&bj!0. 



[05] ^H^^-raOT^g^^-trrD-fe^+j-©^ 

P y £ 0. 

[0 6] 135 t^bfc7 , P-fe«y-y-#|^J©;i/-7-$!lfflI^ 
[0 7] ;b-7 , MS&7KU'^*fi^T-§^v^^rcQ7*o 

^A0IJ©i&BJ§0 o 

[0 8] 07 t^b£7D^7AHffl|0;H7'7^> 

©lb-f^cDi{iW0. 

[09] ^-rraS&^H^fcf&^ftSS^CDT-p^ 
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Al-AOhAO^* Al»A0*-AO""' ,01A 



Chsk 



[011] *»w©;u-7TBlWSt«ftfttrVLiwrD 

-try-9-<D:7p y £0. 

[012] 0 n C^ltVL IW7ot»*^5 
[013] 01 1 CSLf;VLIW7'n-b'yn;i/-7 

©iaw0 o 

[01-4] 01 1 t^lfeVL IWrD-fcy-tf-tM'— 7* 



[flF^CDlfcBJI] 

tSi, 1 1— TUS&TKlx^Ui?^^, 1 2—;u 
-7^T7HV^1/^^, 1 3-;i/-7 , *'7>^> 1 

i6- — a«ta«-9x i 7-*o»ai 
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